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- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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DETAILED ACTION 

1 . Claims 1 -44 have been examined. 

Drawings 

2. Figures 1 should be designated by a legend such as -Prior Art— because only that which 
is old is illustrated. According to page 8 lines 1 1-13 of the specification, Figure 1 is an 
exemplary embedded system which may be used to practice the method of Figure 3. This 
permissive language suggests that this embedded system does not require the method to function, 
and exists separately from it. Further, the general system of a processor in communication with 
memory, I/O, and circuitry as depicted in the figure is well known (FIG. 1, U.S. Patent 5,938,766 
to Anderson et al.). See MPEP § 608.02(g). Corrected drawings in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the application. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 
1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not accepted 
by the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

3. Claim 16 is objected to because of the following informalities: A typo in line 2 results in 
the phrase "copy the" which should be -copy of the-. Appropriate correction is required. 
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Specification 

4. Applicant is reminded of the proper language and format for an abstract of the disclosure. 

The abstract should be in narrative form and generally limited to a single paragraph on a 
separate sheet within the range of 50 to 150 words. It is important that the abstract not exceed 
150 words in length since the space provided for the abstract on the computer tape used by the 
printer is limited. The form and legal phraseology often used in patent claims, such as 
"means" and "said," should be avoided. The abstract should describe the disclosure sufficiently 
to assist readers in deciding whether there is a need for consulting the full patent text for details. 

The language should be clear and concise and should not repeat information given in the 
title. It should avoid using phrases which can be implied, such as, "The disclosure concerns," 
"The disclosure defined by this invention," "The disclosure describes," etc. 

Claim Rejections - 35 USC § 112 

5. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

6. Claims 17 and 30 are rejected under 35 U.S.C. 112, second paragraph, as being indefinite 
for failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention. 

7. Claim 17 recites the limitations "further test" and "the offset" in line 2. There is 
insufficient antecedent basis for these limitations in the claim. For the purpose of further 
examination, this claim will be interpreted as including such claim elements as found in claims 3 
and 7. 

8. Claim 30 recites the limitations and "the offsets" in line 1. There is insufficient 
antecedent basis for these limitations in the claim. For the purpose of further examination, this 
claim will be interpreted as "the- offsets". 
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Claim Rejections - 35 USC§102 

9. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign country, before the invention thereof by the applicant for a patent. 

10. Claims 1, 6, 8-11, 13, 16, 18-21, 31, 32, 37, and 39-42 are rejected under 35 
U.S.C. 102(a) as being anticipated by the "Description of the Prior Art" (hereinafter "DP A") 
section appearing on pages 1-6 of the originally filed specification. 

In regard to claim 1, DPA discloses: 

A method (See page 2 line 23 - page 3 line 1 1) for performing a background code 
update of a current code image with an incoming code image in an embedded system, the 
method comprising the steps of: 

(a) executing the current code image in the embedded system; See page 3 lines 5- 

6: 

Thus, the system firmware on the PROM may be updated because the current system 
firmware is executed from the RAM. 

(b) executing one or more code update routines from the incoming code image to 
update the current code image with the incoming code image; See page 3 lines 13-14: 

Utilizing code update routines from the firmware update itself has associated advantages. 

(c) executing a task switching function from the current code image to switch 

microprocessor control from executing the one or more code update routines of the 
incoming image to execute a function in the current code image. See page 3 lines 9-11: 
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...a code update to the firmware may occur while the system operates normally utilizing 
one or more other process threads of the firmware, thereby accomplishing a 
background code update to the firmware. 

In the context of "normally utilizing" threads with a background code update, this is 
clearly describing a process of "normally" switching tasks in order to provide the 
background update. Since task switching is normally handled by the "current code 
image," normal utilization of threads in terms of task switching is handled by the current 
code image. 

In regard to claim 6, the above rejection of claim 1 is incorporated. DP A further 
discloses: 

providing a plurality of programmable memory devices for storing copies of the 
current code image; See page 3 lines 2-4. 

executing a copy of the current code image from one programmable memory 
device; See page 3 lines 2-4. 

updating a copy of the current code image in other programmable memory device 
with the incoming code image. See page 3 lines 4-6. 

In regard to claim 8, the above rejection of claim 1 is incorporated. DP A further 
discloses: 

yielding microprocessor control by the executing function upon a task switching 
event; See page 2 lines 8-21. 
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switching microprocessor control to continue executing the one or more code 
update routines to update the current code image with the incoming code image. See 
page 2 lines 27-30; also page 3 lines 8-1 1. 

In regard to claim 9, the above rejection of claim 8 is incorporated. DP A further 
discloses: a step of continuing to switch microprocessor control between the one or more 
code update routines of the incoming code image and one or more functions of the 
current code image until the background code update completes. See page 3 lines 8-11. 

In regard to claim 10, the above rejection of claim 1 is incorporated. DPA further 
discloses: wherein the task switching event is one selected from the group consisting of: 
round robin task switching; event driven task switching; and time slice task switching. 
See page 2 lines 8-21. 

In regard to claim 1 1, the above rejection of claim 8 is incorporated. DPA further 
discloses: wherein the task switching event is one selected from the group consisting of: 
round robin task switching; event driven task switching; and time slice task switching. 
All further limitations have been addressed in the above rejection of claim 10. 

As per claim 13, DPA discloses: An embedded system. ..See page 1 line 19: "An 
embedded system. . .". A first programmable memory device. ..See page 1 line 24: 
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"PROM", A microprocessor See page 1 line 22: "microprocessor". All further 
limitations have been addressed in the above rejection of claim 1. 

In regard to claim 16, the above rejection of claim 13 is incorporated. DPA 
further discloses: wherein the embedded system further comprises a second 
programmable memory device for storing a copy of the current code image, wherein the 
microprocessor executes the current code image from the first programmable memory 
device and updates the copy of the current code image in the second programmable 
memory device with the incoming code image. See page 3 lines 1-6. 

In regard to claims 18 and 19, the above rejection of claim 13 is incorporated. All 
further limitations have been addressed in the above rejections of claims 8 and 9, 
respectively. 

In regard to claim 20, the above rejection of claim 13 is incorporated. All further 
limitations have been addressed in the above rejection of claim 10. 

In regard to claim 21, the above rejection of claim 18 is incorporated. All further 
limitations have been addressed in the above rejection of claim 1 1 . 

In regard to claim 31, DPA discloses a storage automation library comprising an 
embedded system. See page 1 lines 24-27: "The larger system or machine that generally 
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utilizes the embedded system may include a wide variety of systems, ranging from 
modems, to mid-range computing devices and enterprise systems, to storage automation 
libraries, to digital satellite receivers, and the like." All further limitations have been 
addressed in the above rejection of claim 13. 

In regard to claim 32, DPA discloses a program storage device. See page 1 lines 
21-24: "Typically, each of the embedded systems is housed on single microprocessor 
board with firmware (i.e., software) stored as object code within a non-volatile 
memory device, such as a programmable read only memory (i.e., 'PROM')." All further 
limitations have been addressed in the above rejection of claim 1. 

In regard to claims 37, and 39-42, the above rejection of claim 32 is incorporated. 
All further limitations have been addressed in the above rejections of claims 6, and 8-11, 
respectively. 



Claim Rejections - 35 USC §103 
1 1 . The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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12. Claims 2, 3, 28-30, 33, 34, and 44 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over DPA as applied to claims 1, 6, 8-11, 13, 16, 18-21, 31, 32, 37, and 39-42 
above, and further in view of "Linkers and Loaders" by Levine (hereinafter "Levine"). 

In regard to claim 2, the above rejection of claim 1 is incorporated. DPA does not 
expressly disclose: wherein the method further comprises a step of retrieving an offset 
from the incoming code image for the one or more code update routines in the incoming 
code image. However, in an analogous environment, Levine teaches that the location of 
routines within a code segment can be represented by an offset from the beginning of the 
segment. See Levine section 7.4 starting on page 153. It would have been obvious to 
one of ordinary skill in the art at the time the invention was made to use Levine's 
teaching of relocation offsets with the routines of DPA. One of ordinary skill would have 
been motivated to use an offset that would allow access to software routines. 

In regard to claim 3, the above rejection of claim 1 is incorporated. DPA does not 
expressly disclose: wherein the method further comprises a step of retrieving an offset 
from the current code image of a task switching function. However, DPA teaches 
relocation offsets as addressed in the above rejection of claim 2. 



In regard to claim 28, the above rejection of claim 13 is incorporated. All further 
limitations have been addressed in the above rejections of claims 2 and 3. 
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In regard to claim 29, the above rejection of claim 28 is incorporated. Levine 
further discloses: wherein the each respective code image comprises a header area for 
storing the offsets for the code update routines and the task switching function. See 
pages 56, Figure 3.6. It would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use Levine's header with DPA's code image. One of 
ordinary skill would have been motivated to store offsets in a header since this 
information is required before use of any particular code data or text, but is not actually 
part of the code. 

In regard to claim 30, the above rejection of claim 13 is incorporated. DP A does 
not expressly disclose: wherein offsets for the code update routines and the task 
switching function are stored at predetermined locations within each respective code 
image. However, Levine teaches that relocation "fixups," or offsets, are stored at a 
predetermined location in a DOS EXE file. See Figure 3.6 on page 57. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
Levine's teaching of predetermined offsets with DPA's routines. One of ordinary skill 
would have been motivated to find information regarding the location of a routine in a 
code image. 

In regard to claims 33 and 34, the above rejection of claim 32 is incorporated. All 
further limitations have been addressed in the above rejections of claims 2 and 3, 
respectively. 
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In regard to claim 44, all further limitations have been addressed in the above 
rejections of claims 1, 2, and 3. 

13. Claims 4, 14, and 35 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DPA. 

In regard to claim 4, the above rejection of claim 1 is incorporated. DPA further 
discloses loading the "current code image" into random access memory (RAM) for 
execution. See page 3 lines 2-4. DPA does not expressly disclose loading the incoming 
code image into RAM. However, DPA further teaches that update routines from the 
incoming code image are executed. See page 3 lines 13-14. It would have been obvious 
to one of ordinary skill in the art at the time the invention was made to load the incoming 
image into RAM. One of ordinary skill would have been motivated to position the 
incoming code so as to allow the processor to access and execute the instructions found 
therein. 

In regard to claim 14, the above rejection of claim 13 is incorporated. All further 
limitations have been addressed in the above rejection of claim 4. 

In regard to claim 35, the above rejection of claim 32 is incorporated. All further 
limitations have been addressed in the above rejection of claim 4. 
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14. Claims 5, 15, 23, and 36 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
DPAas applied to claims 1, 6, 8-11, 13, 16, 18-21, 31, 32, 37, and 39-42 above, and further in 
view of "Understanding Computers: Input/Output" by Time- Life Books (hereinafter "Time- 
Life"). 

In regard to claim 5, the above rejection of claim 1 is incorporated. DPA does not 
expressly disclose: wherein the method further comprises receiving the incoming code 
image into the embedded system via an input/output interface. However, in an 
analogous environment, Time-Life teaches that computers gather and distribute digital 
information using an input/output (I/O) interface. See pages 26 and 27. It would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
an I/O interface with the embedded system of DPA. One of ordinary skill would have 
been motivated to use hardware that is designed specifically to gather information when 
attempting to incorporate updated code from an external source. 

In regard to claim 15, the above rejection of claim 14 is incorporated. All further 
limitations have been addressed in the above rejections of claim 5. 

In regard to claim 23, the above rejection of claim 15 is incorporated. DPA does 
not expressly disclose: wherein the embedded system comprises a bus for interconnecting 
one or more system components including the microprocessor, the random access 
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memory, the first programmable memory device, and the input/output interface. 
However, Time-Life teaches computer systems including a bus, microprocessor, RAM, 
programmable memory, and I/O interface. See the figure on pages 26 and 27. It would 
have been obvious to one of ordinary skill in the art at the time the invention was made to 
use Time-Life's teaching of computers with DPA's embedded system. One of ordinary 
skill would have been motivated to include common devices of computer system in an 
embedded system to provide a wide range of system functionality. 

In regard to claim 36, the above rejection of claim 32 is incorporated. All further 
limitations have been addressed in the above rejection of claim 5. 

15. Claims 7 and 38 are rejected under 35 U.S.C. 103(a) as being unpatentable over DPA and 
Levine as applied to claims 2, 3, 28-30, 33, 34, and 44 above, and further in view of U.S. Patent 
4,974,191 to Amirghodsi et al. (hereinafter "Amirghodsi"). 

In regard to claim 7, the above rejection of claim 3 is incorporated. DPA and 
Levine do not expressly disclose: wherein the method further comprises a step of testing 
the offset of the task switching function for validity before executing the task switching 
function. However, in an analogous environment, Amirghodsi teaches testing a pointer 
for a NULL value to determine validity. See column 37 lines 53-59. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to use 
Amirghodsi' s null test with DPA's offset. One of ordinary skill would have been 
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motivated to test the validity of the offset so that a null offset would not produce 
erroneous results. 

In regard to claim 38, the above rejection of claim 34 is incorporated. All further 
limitations have been addressed in the above rejection of claim 7. 

16. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over DPA as applied 
to claims 1, 6, 8-11, 13, 16, 18-21, 31, 32, 37, and 39-42 above, and further in view of 
Amirghodsi. 

In regard to claim 17, the above rejection of claim 13 is incorporated. All further 
limitations have been addressed in the above rejection of claim 7. 

17. Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over DPA and Time- 
Life as applied to claim 23 above, and further in view of "Microsoft Computer Dictionary" 
published by Microsoft Press (hereinafter "MCD"). 

In regard to claim 24, the above rejection of claim 23 is incorporated. DPA 
discloses the integration of hardware and software onto a single microprocessor board. 
See page 1 lines 19-24. DPA and Time-Life do not expressly disclose: wherein one or 
more of the system components form a part of an integrated microprocessor. However, 
in an analogous environment, MCD further teaches that the process of integration 
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combines multiple circuit elements on a single chip. See page 277 "integration". See 
also page 277, "integrated circuit". It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to use MCD's teaching of integration to 
produce an integrated microprocessor. One of ordinary skill would have been motivated 
to integrate the various elements of a computing system in order to reduce production 
costs and package size of an embedded computing system. 

18. Claims 12 and 43 are rejected under 35 U.S.C. 103(a) as being unpatentable over DPA as 
applied to claims 1, 6, 8-11, 13, 16, 18-21, 31, 32, 37, and 39-42 above, and further in view of 
U.S. Patent 6237091 to Firooz et al. (hereinafter "Firooz"). 

In regard to claim 12, the above rejection of claim 1 is incorporated. DPA does 
not expressly disclose: wherein the method further comprises a step of resetting the 
embedded system upon completion of the background code update. However, in an 
analogous environment, Firooz teaches resetting a computer system upon completion of a 
code update. See Figure 2 and column 5 lines 10-15. It would have been obvious to one 
of ordinary skill in the art at the time the invention was made to use Firooz's teaching of 
resetting with DPA's background update. One of ordinary skill would have been 
motivated to reset a system after a code update in order to flush old code and execute the 
system using only new code. 
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In regard to claim 43, the above rejection of claim 32 is incorporated. All further 
limitations have been addressed in the above rejection of claim 12. 

19. Claim 22 and 25-27 are rejected under 35 U.S.C. 103(a) as being unpatentable over DPA 
as applied to claims 1, 6, 8-11, 13, 16, 18-21, 31, 32, 37, and 39-42 above, in view of Firooz and 
further in view of U.S. Patent 5132716 to Samuels et al. (hereinafter "Samuels"). 

In regard to claim 22, the above rejection of claim 13 is incorporated. DPA 
discloses executing a current code image and code update routines of an incoming code 
image as addressed above in the rejection of claim 13. DPA does not expressly disclose a 
bootloader or resetting the system. However, Firooz teaches resetting as addressed in the 
above rejection of claim 12. Also, in an analogous environment, Samuels teaches 
bootloaders for instructing a processor to execute a code image. See column 8 lines 25- 
49. It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to use Firooz' resetting and Samuels' bootloader with DPA's code images. 
One of ordinary skill would have been motivated to provide a small initial code that 
initializes a system to prepare it for further execution of larger code. 

In regard to claim 25, the above rejection of claim 22 is incorporated. DPA does 
not expressly disclose: wherein the programmable memory device comprises a boot 
sector for storing the bootloader. However, Samuels teaches boot sectors. See column 6 
lines 39-48. 
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In regard to claim 26, the above rejection of claim 22 is incorporated. DPA 
further discloses: wherein the bootloader tests the integrity of the current code image 
before instructing the microprocessor to execute it. See column 7 lines 1-17. 

In regard to claim 27, the above rejection of claim 22 is incorporated. DPA 
further discloses: wherein the bootloader is enabled to check for availability of a code 
update and if the code update is available to initiate the code update. See column 8 
lines 25-29. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to J. Derek Rutten whose telephone number is (571) 272-3703. The 
examiner can normally be reached on M, T, Th, F 6:00 - 4:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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